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[it*® i ] ^^^t^fa-^^^^ 

*> ffl-T ~ - t &mir £ A P BfKlHlK^ b^A 

Vt*fr A —?t % %mm^~—7k, «W«fa- 

* * t «r«*.Tft«tinEI(l*3j i trfB«<7>AXR*PJ^ io 
Mo 

t^t-^^- /u£iii*Tft5«riB!Ji*K2 iciia«<o 

# * ir *3 X TfUSZ^ Vf— «r« ;LT ft £ gftlSIS* 
^ 2 fcSB*tf> AXPMUSM. 

J:t5m«*^-*aa*trftSH(rlElil*3S2ic:|B*coA 20 
xnFSUKB. 

Xf^SSBo 

7 ] mm#x± >-y—i>mm-z x$> 5 
iufsm^^ 1-6 ©v^-rndMJiistt^Axppfftaeiio 

[»*S 8 ] mrlB^^ir 3fts«»^tf^ ir — t? 

So 30 

«»^f^-fe^— C*>-5SttlB»*3S i~6 (DVN-fn^ 
iE*<OAXf^8fcSIBo 
[»*S10] HWBAXPWftia**. 
aftffJcMfi-fe^-^— S:fflx.T4St»IB»*3S 1-9 
■ftt^^iBft^AXP^ift^llo 

1 1 ] WIBAXl^KlElJSW:. AXPRRIilB&rt 

ftSH&iESt 1 — 10 <&v*i";h,riM£iai^AXWa36 

&> 40 

[3&^<oi£&ftffe0n 
[0001] 



X*»a6«feJ:t^w©AXPf^«fcjMKiK«'r-5r 
[0 0 0 2] 

[0 0 0 3] «6*fc:*3^Ttt. j^f^raSi-P?^*5J:^ 

«AXPf»Hlllfc»tt*4:#fcK«-, ^^i&'flcgaK 

ffiSr^--^ — Urv^5i:^5c:^-C^ift^ofco 
[0 0 0 4] 

5 r^>^f±r<OJ:5ft 

t^AiWlI^S^t^r £M&s 0 r©^^<oflfe 
y T/u*^ ^-enm:3 r t <ox% l»Ai^M^i 

y T/v^>fAi?tat-5 - fc (Dtf5Al« 

KftUB £ y 7/^^AT^ffit5 r 4: OT^5AIW 
AXi*!RiEia^^^»^^ffift^^— ^^a.— 

[00 0 5] 

a— ^^PWJSraii) Ut^a^i:S:ft5APi? 

p^iEies^^ftsAp^es^M^*5v>T > axi^p^ihi^^ 

Rfffi^ LTft£ r ^ -T5 AX«RSg«-e*> 

9. »*«2^|B«©«Wtt. «r«BAXI»»ls!»3P, e 
M^rr-^i:, i^M^^-y^. ^^^^-^i:, mj 

mm-r tzmx-xttz mmm&m 1 ^ie«^ 

X T/^Sir V-y— ^ e> ft 5 ir V*^— -=e 3. — yu^ 
K»trft5^15»*«2^|E*«>AX^!a*«-e*>*) > 

SfflHB«*« 2 lc|B*<OAXl*!»«lB-Cfc 19 ; 5 



(3) 
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x*&z mmm^m 2 \zm&(o Ai^»sftfc 9 . it* 

TfcSflMBW*^ 1-6 <&^fr;W£jB*<tf AXWRSI 

khb*g> Axraasn-e*) 0 . 9 Kmmcomm 

ii. ttE^*>*— 3^»**v*— feJ:t^KiMf^-fe 
^--e&S f&ISIS*^ 1 ~ 6 ^>v^i*tt^^lS*<oAX 
BH»3S«T?*> 9 , 0fc|B*<O*9!r4. JiufEAX 

MTCM 1 - 9 <ov^tbd^^lB«<oAXPf!»S 

Mxhv, n«ii 1 fciB«^>*wra, «nEAxnMiiHi 

Ktt, AXPfRHKrt*:8Bli-S^©«**"JIIIJ&t-5 
j&»fcB*©AXPM«a»"e*> 9 , W*S 1 2 ^1B«^« 

&m®tk-rz±>"y— .aw^i 3K 

IB^co^^ti. WIB-fe es?*— yW±S e>^®*-fe 
[0 0 0 6] 

[0007] ^^W*^a--^i:ttJWflc-e*> 
sr£t>£>»9. ^^aaft^^.— ^rtjci^^a— ^sjf 

[0 0 0 8] 4^^$>Sa^AXI^K^MtC*3l/>Ttt, 
[0 0 0 9] SS^^.— ^5fe^ffii:i^M^aL— ^^^> 



. [0 0 10] £fc, *>S«<Z>AXHfRS«^*5V^-Ctt. 

[0 0 11] r^<t^»^a-^ fl?*^a — ^ 

■fSBBasAXWRH*"?**. 

[0 0 12] WE*«coAXBf!»*11^a 
ffi^tt^o ttt, r<&»«^AXWR*«<Dfc-5tB* 
m^t^ RM^~ — ^*5J:t5PWH^3.— ^<£>^*ve 

[0 0 13] »&^z*--7'\Z&llZ>tfX^>y-—<DWlV) 
[0014] KiRir vU— £ UT tt, 

[0 0 15] ^icdSWS^-lr^— 

ett*fc5o r<DPf«^oL— ^scf?#rf btts^-fe 

[ooieliUttyf-tim f^^toiS^ 
[0017] ^*5. r^&Wteasvvrwu msttis-v— 

[0 0 18] (Z>*Of+ltffi«tt, p^m^^ 

-^jc^tt sKiR-fe com r> #ittt« t p t> 

so £?£Ul/\ 



5 



(4) 



^i¥9- 5 19 5 0 

6 



[0019] z<D&w<DAx.&i&mw:<D$>z>m (mi<o 

[0020] romi^JT^^Ax^^^is^r 
ix£o S^WSP^^v^H, ^^-^fto^fir 

[0 0 2 1] rco^l <DfflX*tbZ>Ai:&v&%iWfc$o\,^X 
[0 0 2 2] iu3$LfcJ: ^ir^-^^^^ 

mm £ rite** ^(DmmmizM l x #M.wm k x o x m 

[0 0 23] ^^^l— ^i3i:t5^^^— ^1^60^ 30 

[0024] r^lil^ii, mm-t 
ttVbfrx^zm^~-?fr&ffim^z#x(Dffi t m& 
m&^mtei£m^&v<>tfL>thx\,^tiY£&< ■ ^^—y 

rix^^xh^\ 

[0025] mmmfe^&t u-m. mmmmfY, m* 40 
[0026] mmmttWLiPWLtf btitcx^^w^mz 



ft) £#®^<0»ijiftfc&»U 

Ji-r^o r 0 

ft- it fc*Lfc8tftffltife^»a> e> co^J^ft-^^o J: tWft^ ^ 

*u r^e,«ftflr#d>€>. es^^-^ft^a-rs 

^ £>$ffift£: :/rt<o»§R 
[0027] ^<D&W<DAJiW®imW;<om<Dffl ($2(0 

[o 0 2 8] MrfB^»^-fe>"^— ^tm 
[0029] w^2<^w-efcsAXP*»saf?:*5v^-r 

wt, w«^^©j«a^sftfr«a»rt^5ai:^ffi«-cfc 

[0 0 3 0] r 2 ^J-CfcS AI«^f f-feV>T 

[0 0 3 1] r<DJB2<D«|"efc5AXIifK*«^33t^r 
IftfB^lco^JOAX^^gic^it^co^^^U 

[0032] pwa^a— ^rt«raiEa-t-*i*«xf^*©« 
± x v w^~—?ft<Dv$%Lmm&&$n£tix 
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So 

[0 0 3 3] fif^LfcJ: 5 fc. *3J:U^» 
afcUSiV ^rtWKI-rsXf 

[oo3 4] w^^—^tezwR^^—zfftnmm 

[0 0 3 5] ^<Dffimmfe^&<DWL*)tttf&W:\^\,>X 

ttSRi<o«t^v^Kwufcao-e*>5 0 ^fc mam 

[0 0 3 6] C <D&&(D AX^|gg^^ 3 £ b 
t\ AXtfREHfea*, R*^a-:7£I9 

ftffffllBffi^a.— ^JJlSiaU ««P^~— ^fcfitfit 30 

fc^SW^W»*S:»da+5«»»J|(«*«^SAX 
[0 0 3 7] ^*?9ft<Dj?*ffimQT%ft\Z.WLrth*LZ> 

[0 0 3 8] rco^3 O^fJfcioV^TJi, ffolcm 
m*>V—&±TfiWL$t±>'V—&Wltft>tiX^Z>k* *R 

^xx^towtmAmm^^-tzxv&m&ti, urn 



So 

[0039] z.<om3<om\^^x, ^*?*fo\^mm. 
tf*^>v—i£&T*m&^i/v—&mrtt>nx^z>k, 

[0 0 4 0] C©ff3<0«|fJl*5l/^TjBy«$^S«*fi:fc 

wrnxomMMt vx<D&tmm&£T*/^tL&mMtfx 
snsM*ttffi«^ s a*a»si5^AAstb-&i:. sts 

[0 0 4 1] :©i§|(DAIWIio$4^]i:t 
T\ AXPPSRH*^, 8*«:iSlllt5K^a-^^ 

^k&nzmm-t k&ffiitxtt:*). mmn.<& 

[0 0 4 2] r^4CO^J^3oV>"Ct>, HtjfEfg 3 <D#J^ 

[0 0 4 3] w<Z>«W(OAXPf»36«<Dm5©«^U 
T. ®.^zL—7k, Wfvi^^-Zfk, ^^3.-^*5 
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[0 0 4 4] ^<DM5(Dm^^^Tte, ist^t-^ 
[0 04 5] ^<D&W<nAJiWWmmztetfZ&^=><. 

[0 04 6] <ff#f-^"*Jt£& 
[0 0 4 7] 

[^m^J] 

mi) ^(Dfflite^ mm#x^>"V—isj:Tfmmtf* 20 

[0 0 4 8] m\\Z^<D&m<D— ^Wit^5AI« 
[0 04 9] 01 (OT^a £ 5 AX^^«{djo 

it^AX^®^ifi v ^^^^-^ 
3ir, n*^^, ^ffft^-^5 kZ^-tZ* 
[0 0 5 0] ^^n.-^2«, 

^r^fc^^rOP^^^-^2^^bT^^^'9^tf 30 
[0 0 5 1] \,^-rh<DW&^j$\,^Xh. 

2 Kite, P?«^3.-^2rtS'«gaii-5^*^jaft^ 
[0 0 5 2] »«^oL-^2f4, ii»*«tft«P»-e«fiK 

[0 0 5 3] PMa^a-:/3W\ ft#©nm*:»ttrt-5 



[0 0 5 4] ^^-^311, »»***ffi#-C»/S 

[0055] it, wto=z^^^4^iiriBK^^-^ 

[0056] tifE^^rt^^-^ 5 ft, m^mm^ 

^^^^4^^pjtg^*$n. r«>*tfrt^»-^ 
^*5, r©nififl»jfcfet^Ttt, axp*b£i§j& 1 zmtfL-r 

[0 0 5 7] r^WJMV^fi, 0 2{C^$H5ct 

[0 0 5 9] frisjaA-fe 9 , Kafirs— 8*5 «fc 
^ a. - ^ 5 <DifciB*pa* e> ** 5 E«^>ffi«^ * tt-^niB 

1 0 ^t^/^ ^ft^jf 5 ^ ©fit T*0« ^ tti^: S 

[0 0 6 0] MIB^fiirV^-9. HiK-fc^— 8fc«fc 
^F*9^^l — ^5C03fe^PP$15J: 9 50-1 5 Omm^^ 
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— ^5<05fe«8BBP*R^e> 1 5 Omm J: 9 taSV^« 
[0 0 6 1] jfigir 9 t^telr— * £ 

[0 0 6 2] 8 £ UTfi, #/w^m 

»5C»*-fc >"9"— *s J: ^ y - # i^^^t >-^- £ 

v^— Lw jtf^<=«»*ittj-fe^ 

*&JR (»5Bfwtt») Sr^SA**:, fc£*Lkf* 
ftlfc £ r /i^ y &m fcKttry^ r oi^Kl £ 

6o ton, ^5©*«rt**ciaf-fe^ 

[0 0 6 3] ^//w^i^it y t-tfe^ ^ r 5 
to, /hS^K5gSJxfc»iaftKi(f-fe^-8tt. @3i: 

^OT^ciSi^git^a y r-ti i 3t, 

ft if*» 1 4£, -teoft«#U 4fcSa»LT 
feMl6^ttt^5 0 ft*5, @3Ul:fc^T. 17 

x-tf-tcd^ mm^m 12, y rm 1 3 . 1 

5 0 
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[0064] ftio. y ^-^-/i 1 3 temmmz^m-tz 
T—rm 1 3 <oftt> v ^^(ommw^m-rh r 
ff*«ffli-«ifi&jf3^ft< ft^o 

[0 0 6 5] ^t£m#P*#£ LTtt, #l;tfcfR® l-6^r 

/u/ y 5, h/u, u < « 3 — 5 ^-/u/ y y h/K 
^y 1-5 ^/v/ y 5/ h/u, u < fi 2 — 4 ^e/w/ y 

^h/K§£®& v 0. 05 — 0. #3: 
10 L<te0. 08 — 0. 1^/u/y y h/U^f U pH 

[0 0 6 6] y T^-tl 1 3 te«t r;tt* 1 4 

[0 0 6 7] S(rlBttlRi£tUR 1 6 £ Lttt, ^^Sil 
S**«ttSr#^«»JBK^fc^tf#lc«|R*sft<, 
^^Tjfy^^w, sKy ^ni^v^ftif(z>^y ^-w^^ 
v^)^ b ft 5 BHs £ 15 7 y SI Wig ^ 6 ft * J^ft if t * S 
w<k^-c#^ 0 ff^ uv^tt^ y*#Jid» 6 ft J: 
20 t^sKy ^-i^7>f ^^bft-5JR-C*>5. 

[0 0 6 8] >-i^— 8 ^ LT©^/w^tMK 

fi. S^ftif^ffii:. «-*{b«ftif©jE 

^Rftif<o»*aiaKi:*«^. fflrl5»*»i8JK^SEi- 

<Dmzffitiznmm&*><>xmm#x&zw7£'rz x ? 

[0 0 6 9] r(0»*-feV^-8<OiE«l 5*5ir5A« 
30 ^1 1 ttStWrt^^— 75(DftWfrbftW^k$\$m£ 

[0070] 1 0 i: tt«, -fe^^y >- 

c 1 mmt^-M\^ i,tiM&'mMxz>z> 0 *<om^ m 

8ttfX-t>y—l O^UIS F E T (Ion Sensitive F 
ield Effective Trans is tor) £r#J/E Ufc^K^f^-fe^ 

-sr«ffl-r-5 c t h#mx&z 0 

[00 7 1] Z<Dfem#*^>-y— 1 0^^1«1 1 

[0 0 7 2] 04f^$tt-5J:5t-, lul5?aS-fe vU— 

9, KS-fe^— 8*3«fct5K»^rx-fe^— 1 oa>e>-£ 

[0 0 7 3] r^SIJf«|»«i 8tt. iOMri'iJ— 9d> 
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[0 0 7 4] r©»»iHP»18tt, H^L*^A;*# 
[0 0 7 5] r«>»JMHJW»l KiKfi 

fc tt«»^f^ g# IM£riS £ fc k # K ttStflLftjffi) 
SB 1 8 *^»««-»^l»E»ft#SkK:ffl* r. k K 
<t J: 9 »«3W5*fc*t<5 ± 5 Ki-TS r k h 

XZZ 0 

[0 0 7 6] B±*/*©AIPHaSIW:aTfl!)Mt# 
[0 0 7 7] 5S«oiiii<D^ «*-fe^-8fi. 21^ 

U JE« 1 5 IdK^^j^f ^ o - ^jEffi 1 5 

nmwTctsti^ je«i 5 ^Aii 2 t<omx\ s^m^o 

[0 0 7 8] &&<DW$5.tp(DmWttfXM&£T*&m#X 

fid* 6. S#^®^^»fi^«ffBSI^[^Jffl!» 
l 8T*^«T|gT^ao ^xt>t-ioi: 

[00 7 9] £l.k(D iM^tt, :0AlWil?rR 



(8) 9-51950 

14 

ix^ctox, fzkk.&&m#*kmmtf*k<Dm&tf* 
jE\zmm-rz~k&x^z c ^fc. w^^co^r^** 

[0 0 8 0] S»lBH16W^«SAXI*!R»«r4, &#K: 
[00 8 1] AlWOTt6^, Mjg^KSI^ 

— 8ici 19 y T/i^-r-k-eEasfrtSo 

^AXTO3£®£iICT$t«9ffl£*t5 0 «»^-fe>"^ 

20 [0 0 8 2]^ r^*W©Hlfi«lfcoV>TttWUfc 
[0 0 8 3] r<Z>f5WJC*5JtS»3(i'fe>'^— 8 £ UT 

ajsa>>. 

30 [0 0 8 4] tf/^-mmimtm-t^-k * 

[0 0 8 5] r<o«K^*5tt5«*-feV"9—8co?Kffii: 

[0 0 8 6] H-5^$^»S|-fe>-^-8W:, G&fS 
&<D&%£8 a <^>®^iER$tbfcA«8 b k LX(0$M 
40 fc^xf^fe v ^*V^^v>Uv— h r^i8bl^ 

SH41»!S^g tt^5 y r-tg 8 c Z(DV^r 

—rms c\zm&vxmm£titzkz*>(D, mn&<D* 
sdk, *<dmm#8 dizm&vxmnzttftkzz 

<D^ lEms e k L>X<DM&M£ik tff^^fv^^^L 
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[0087] w<d*e0>axpkr3s«£ it, mm±^ 

col**®*, SISS^JBE, Mlf^yr/u^AT 

[0 0 8 8] r AX«K6«£ UT. « 

1 0 i:ia*-fe^+— 9 ^^r^F^^zi.- 

[0 0 8 9] roHlfi«9^*3V^-Ctt. ftVrt^a — :7 

R«rR«-*^i:K:.fc?K -eawesttfcft* 

[0 0 9 0] («|2) r©fl|i, KSir^iJ— *5J:t«8 

£ = * * * fcRtt T * 5 AXWRKR a o 
[0 0 9 1] me l^ZthZX o fc, w^Jfe^fj^^ 
AXWRSSRtt, R*^a— ^2^PWK^ 3 i— ^3 2:. 

[0 0 9 2] Z(D=i^<? ? 4te, n^^^^2 0^>- 
ft«^oL-^5^-«HP|fR^ffAS^» 

Rtt&ixfci:r£<^ -R^SiJtLfc^2^aL-^SJK$P 

£(5 2 2 ©«»SfPBBpffl*3j:r5»3^aL— 7mffi*$2 3(D%% 
*HP*^*a-*-5Jt3i?L«:*U » 1 ^—t/SaKSB 
2 1J&>6*2^ — :/8a*!f|S2 2 *5<tt5^3^^— ^gE 

AStt. f 3 - 2 3 ( Uf^f ^ » / 3 Offi 

[0 0 9 3] ^^^^4teft «rfB^«gii8&fristf 
J: ^^tyf-2 5fej; 40 

t^mis (®^-fo ) *<ommmm% 

[0 0 9 4] aWMI«i**5j:^mA*«»4, fufS^J 1 k 

[0 0 9 5] 3-*^^rtJC«5ff-fe^— , 

50 



[0096] z<o=***!*uzffimfflj£^m&ntfx& 

[0 0 9 7] r«>ffi|2^^SAXI*!jR3K«f-*3V^T 

[0 0 9 8] («|3) rcO^|3^ *3«ttJ< 
SrR^C^^— ^rtlcRrt> ^o^f^- 

V— SrRttT^SAXWR^ll^BB-t-So 
[0 0 9 9] r©«3fc«SAXPfR3£«tt, Rft^-a 

[0100] r<o^i3Jcj3v^tt. nm^^ttsj; 5 
[0101] i^tyf-^^a^/vsoii, 
«3 2^£#*«Sft3 3a*KiILT*0. — /u 

##3 i©»«p*«^i3c^-cr±tiHB^f^aei?L3 3^tc 
mm&titt&mx*^^— 3 4 3 5 ^ 

d*iB«3*i/C*£o H7fc*3Vvt\ 3 6T-^£*L 

fcb ^ -r 5 fc ft 3 * ? * z> o 

[0 10 2] r^«3JC*5V>"C«, — :/<Z>j£^ 

[0 10 3] PHa^-a— :^K:Rlt*:»3gir:^— KJ; 

[0 10 4] t^%X\ &tt=i--7&£'Cmtt=- — 

i:©MdS»*Uv\ a»*«rRltSr2:^J:l9. KM 

[0 10 5] wOfifH^doV^-CfcRft^-a— ^*5J:t/f^M 
^^-^^«EfiilI3fe^RS:R*t-C*5< ^^^-^ 
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9-51950 
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[0 10 6] 

^-f A-eRW-ra r t <dx% z> AinfRSi^fiftts 

[0 10 7] ^<D&mz£Zb, &m<Dffim\^f&*fr 
IM*5 v^*AXP?»*<B&«£fT 5 r i: £ 0 
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[Ell] ilfir©^©- IHftW^feSAXBPSRaSH 
fc*5lt5AXff!»I5i»S:^-rtttMH-e*>5 0 

[H2] B2nr«>aM«>— ia6«aj"c*>5Ax(*»asia 

fc*5 it 5 ~ — ^<o5fe«S«fP SrjjW— SBi^&ffi IS 

[03] @ 3 ttw^K©-H16«-Cfe5l*t V f- 
[HI 4] B4W:reo»M«>-iafi«iJ-e*>Sft« ! rt^a.— 

[85i m5nz(D^m<om(ommmx$>^mm^>^ 

[86] 8 6 ttr AI^RSI 

IB 7] B7ttr©*W©— jat«-T?*>«AX*!R«« 
[^itatyt-^^a-;>^t^|iTfe^ 0 
[^#<z>ift^] 

1 • • • AXP^SRIilK, 2 • • • Kft^-a— ^ 3 • • 
•fl?*^ — ^ 4 . . . 5 • • -^^F*!^ 

a — :7\ 6 • • - AD®*, 7 • • ■ ?t-^h7^^ 
8 • • • m^ir ^U— . 9 • • • , 1 0 • 
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(57)Abstract 

PROBLEM TO BE SOLVED: To monitor a respiratory 
behavior on a real time basis by providing a gas sensor and a 
temperature sensor or an artificial respiration circuit having 
inspiration and expiration tubes. 

SOLUTION: An artificial respiration circuit 1 is equipped with 
an inspiration tube 2, an expiration tube 3, an endotracheal 
tube 5 and the like, and one end of the inspiration tube 2 is 
connected to an oxygen enriched gas feed means or the like. 
Furthermore, a humidifier 6 is laid on the inspiration tube 2 at 
an intermediate position. Besides, one end of an expiration 
tube 3 is connected to an exhaust means, and a water trap 7 
is laid on the expiration tube 3 at an intermediate position, so 
as to prevent moisture contained in exhalation from flowing to 
the exhaust means. In this case, the endotracheal tube 5 to 
be inserted into a patient's mouth and/or nose is fitted with 
ah oxygen sensor 8, a temperature sensor 9 and a carbon 
dioxide gas sensor 10. Then, signals detected with each of the 
sensors 8 to 1 0 are outputted to an operation control part in 
a monitor via conductors 1 1, thereby monitoring whether or 

not the measured oxygen and carbon dioxide volumes exceed their threshold values. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

r 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Artificial ventilation equipment which prepares a gas sensor and a thermo sensor in an 
artificial ventilation circuit, makes the monitor of respiration possible in the population respirator 
which consists of a population respiratory circuit which has the inhalation-of-air tube which sends 
out inhalation of air, and the expiration tube which sends out expiration, and is characterized by the 
bird clapper. 

[Claim 2] Artificial ventilation equipment given in the aforementioned claim 1 for which the 
aforementioned artificial ventilation circuit comes to prepare the connector which connects an 
inhalation-of-air tube, an expiration tube, the tube for tracheae, the aforementioned inhalation-of-air 
tube and an expiration tube, and the tube for tracheae. 

[Claim 3] Artificial ventilation equipment given in the aforementioned claim 2 which comes to prepare 

th sensor module which becomes the aforementioned inhalation-of-air tube and each 

aforementioned expiration tube from a gas sensor and a thermo sensor. 

[Claim 4] Artificial ventilation equipment given in the aforementioned claim 2 to which the 

aforementioned connector comes to have a gas sensor and a thermo sensor in the gas circulation 

space. 

[Claim 5] Artificial ventilation equipment given in the aforementioned claim 2 in which the 
aforementioned tube for tracheae comes to prepare a gas sensor and a thermo sensor. 
[Claim 6] Artificial ventilation equipment given in the aforementioned claim 2 the aforementioned gas 
sensor and whose thermo sensor are the sensor modules infixed between the aforementioned 
connector and the aforementioned tube for tracheae. 

[Claim 7] Artificial ventilation equipment given in either of the aforementioned claims 1-6 whose 
aforementioned gas sensors are oxygen sensors. 

[Claim 8] Artificial ventilation equipment given in either of the aforementioned claims 1-6 whose 
aforementioned gas sensors are carbonic acid gas sensors. 

[Claim 9] Artificial ventilation equipment given in either of the aforementioned claims 1-6 whose 

aforementioned gas sensors are an oxygen sensor and a carbonic acid gas sensor. 

[Claim 10] Artificial ventilation equipment given in either of the aforementioned claims 1-9 to which 

the aforementioned artificial ventilation circuit comes to have a humidity sensor near the gas sensor. 

[Claim 1 1] The aforementioned artificial ventilation circuit is artificial ventilation equipment given in 

either of the aforementioned claims 1-10 which come to have a hydrometry means to measure the 

flow rate of the gas which circulates the inside of an artificial ventilation circuit. 

[Claim 12] The sensor module characterized by having the shell which carries out opening of the 

ends, and the gas sensor and thermo sensor which were prepared in the inner skin of the 

aforementioned shell. 

[Claim 13] The aforementioned sensor module is a sensor module given in the aforementioned claim 
1 2 which comes to have a humidity sensor further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the sensor module which can 
be equipped suitable for the artificial ventilation equipment which can act to real time as the monitor 
of a patient's ventilation condition, and this artificial ventilation equipment in more detail about 
artificial ventilation equipment and a sensor module. 
[0002] 

[Description of the Prior Art] For example, when respiring artificially to a patient, or when applying 
anesthesia to a patient, it is important to grasp a patient's ventilation condition. 
[0003] In the former, expiration and/or inhalation of air were sampled for every predetermined time, 
and the concentration was measured by the batch type with the oxygen analyzer or carbon-dioxide- 
gas meter independently equipped with the sample gas obtained. Or especially the branch pipe was 
prepared in the artificial ventilation circuit in artificial ventilation equipment, and it was carrying out 
acting as the monitor of the oxygen density or carbon-dioxide-gas concentration under expiration or 
inhalation of air with the oxygen analyzer or carbon-dioxide-gas meter connected to the branch pipe 
etc. which method — also depending — it is acting to real time as the monitor of the respiration — 
********** — there was nothing 
[0004] 

[Problem(s) to be Solved by the Invention] This invention was completed in view of such a situation. 
That is, the purpose of this invention is to offer the artificial ventilation equipment which can 
supervise a patient's respiration on real time. Other purposes of this invention are to offer the 
artificial ventilation equipment which can supervise a patient's oxygen demand and/or ventilation 
condition on real time. Other purposes of this invention are regardless of a patient's temperature to 
offer the artificial ventilation equipment which can supervise a patient's oxygen demand and/or 
ventilation condition on real time. Other purposes of this invention send in the inhalation of air which 
has moderate humidity in a patient's lungs, and are to offer the artificial ventilation equipment which 
can supervise a patient's respiration on real time. Other purposes of this invention are to offer an 
incorporable sensor module suitable for the aforementioned artificial ventilation equipment. 
[0005] 

[Means for Solving the Problem] Invention according to claim 1 for solving the aforementioned 
technical problem In the population respirator which consists of a population respiratory circuit which 
has the inhalation-ol^air tube which sends out inhalation of air, and the expiration tube which sends 
out expiration It is artificial ventilation equipment which prepares a gas sensor and a thermo sensor in 
an artificial ventilation circuit, makes the monitor of respiration possible, and is characterized by the 
bird clapper, invention according to claim 2 The aforementioned artificial ventilation circuit An 
inhalation-of-air tube, an expiration tube, and the tube for tracheae, It is artificial ventilation 
equipment given in the aforementioned claim 1 which comes to have the connector which connects 
the aforementioned inhalation-of-air tube, an expiration tube, and the tube for tracheae, invention 
according to claim 3 It is artificial ventilation equipment given in the aforementioned claim 2 which 
comes to prepare the sensor module which becomes the aforementioned inhalation-of-air tube and 
each aforementioned expiration tube from a gas sensor and a thermo sensor. Invention according to 
claim 4 is artificial ventilation equipment given in the aforementioned claim 2 to which the 
aforementioned connector comes to have a gas sensor and a thermo sensor in the gas circulation 
space. Invention according to claim 5 is artificial ventilation equipment given in the aforementioned 
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claim 2 in which the aforementioned tube for tracheae comes to prepare a gas sensor and a thermo 
sensor, invention according to claim 6 It is artificial ventilation equipment given in the aforementioned 
claim 2 the aforementioned gas sensor and whose thermo sensor are the sensor modules infixed 
between the aforementioned connector and the aforementioned tube for tracheae. Invention 
according to claim 7 is artificial ventilation equipment given in either of the aforementioned claims 1 -6 
whose aforementioned gas sensors are oxygen sensors, invention according to claim 8 The 
aforementioned gas sensor is artificial ventilation equipment given in either of the aforementioned 
claims 1-6 which are carbonic acid gas sensors, invention according to claim 9 The aforementioned 
gas sensor is artificial ventilation equipment given in either of the aforementioned claims 1-6 which 
are an oxygen sensor and a carbonic acid gas sensor, invention according to claim 10 The 
aforementioned artificial ventilation circuit is artificial ventilation equipment given in either of the 
aforementioned claims 1-9 which come to have a humidity sensor near the gas sensor, invention 
according to claim 11 The shell to which the aforementioned artificial ventilation circuit is artificial 
ventilation equipment given in either of the aforementioned claims 1-10 which come to have a 
hydrometry means to measure the flow rate of the gas which circulates the inside of an artificial 
ventilation circuit, and invention according to claim 12 carries out opening of the ends, It is the sensor 
module characterized by having the gas sensor and thermo sensor which were prepared in the inner 
skin of the aforementioned shell, and invention according to claim 13 is a sensor module given in the 
aforementioned claim 12 for which the aforementioned sensor module comes to prepare a humidity 
sensor further. 
[0006] 

[Embodiments of the Invention] In the artificial ventilation equipment concerning this invention, it has 
the inhalation-of-air tube which is connected to the oxygen content gas supply means, and sends out 
oxygen content gas from this oxygen content gas supply means like conventional artificial ventilation 
equipment, and the expiration tube which discharges the expiration from a patient 
[0007] Since it is another object, and since an inhalation-of-air tube and an expiration tube are the 
double-pipe structures of coming to insert in an expiration tube in an inhalation-of-air tube, they may 
be this double-pipe structure of coming to insert in an inhalation-ol^air tube in an expiration tube 
conversely. 

[0008] The endotracheal tube equipped with the wearing edge with which a patient's nose and/or 
mouth are equipped is connected to the edge of an opposite side, and the water trap which carries 
out the trap of the moisture for example, in expiration is connected to an expiration tube, and the 
endotracheal tube which equipped the edge of the expiration tube with the wearing edge with which a 
patient's nose and/or mouth are equipped is connected with the edge connected to the point of an 
inhalation-of-air tube, i.e., an oxygen content gas-supply means, in well-known artificial-ventilation 
equipment of a certain kind. 

[0009] A connector is attached in the point of the point of an inhalation-ol^air tube, and an expiration 
tube, the connector is equipped with one endotracheal tube, the oxygen content gas sent out from an 
inhalation-of-air tube is sent out in an endotracheal tube through a connector, and the expiration 
sent out through an endotracheal tube is sent out in an expiration tube through a connector. At this 
time, it may be directly sent out from an inhalation-of-air tube to an expiration tube, without sending 
out inhalation of air into an endotracheal tube. In this case, oxygen gas or carbon dioxide gas is moved 
by the gaseous diffusion in an endotracheal tube. 

[0010] Moreover, in a certain kind of artificial ventilation equipment, it may be equipped with a 
tracheotomy tube instead of the aforementioned endotracheal tube. In addition, an endotracheal tube 
and a tracheotomy tube are doubled here, and the tube for tracheae is called. 
[001 1] The path which comes to have such an inhalation-of-air tube, an expiration tube and an 
endotracheal tube, or a tracheotomy tube, sends oxygen content gas into a patient, and collects a 
patient's expiration is an artificial ventilation circuit. 

[0012] This invention is applied to various kinds of aforementioned artificial ventilation equipments. 
And in a mode with the artificial ventilation equipment of this invention, a gas sensor and a thermo 
sensor are prepared in each of an inhalation-of-air tube and an expiration tube. 
[001 3] The installation position of the gas sensor in an inhalation-of-air tube is a proper position in 
the gas circulation way where oxygen content gas circulates. The gas sensor attached in this 
inhalation-of-air tube is usually an oxygen sensor. 

[0014] As an oxygen sensor, the oxygen in oxygen content gas can be detected and the small sensor 
which can output the electrical signal which is the voltage value or current value corresponding to the 
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oxygen density can be mentioned. In addition, since the amount of oxygen detected by this oxygen 
sensor is an oxygen density in oxygen content gas, it is a relative amount shown with a percentage or 
a partial pressure. 

[0015] The installation position of the gas sensor in an expiration tube is a proper position in the gas 
circulation way where expiration gas circulates. The gas sensor attached in this expiration tube may 
be the combination of an oxygen sensor and a carbonic acid gas sensor, even if an oxygen sensor and 
a carbonic acid gas sensor are independent either. 

[0016] The small sensor which can output the temperature of the gas as a thermo sensor as an 
electrical signal which is a voltage value or current value can be mentioned as an example. 
[0017] In addition, in this invention, a thermo sensor, an oxygen sensor, and/or a carbonic acid gas 
sensor can also be modularized and used. 

[001 8] As for the installation position of a thermo sensor, it is desirable that they are the same 
position as the installation position of the oxygen sensor in an inhalation-of-air tube or its near, and it 
is desirable that they are the same position as the installation position of the oxygen sensor in an 
expiration tube and/or a carbonic acid gas sensor or its near. 

[0019] an example (the 1st example may be called) with the artificial ventilation equipment of this 
invention — setting — an inhalation-of-air tube — an oxygen sensor and a thermo sensor — 
moreover, an oxygen sensor and a thermo sensor are attached also in an expiration tube, 
respectively, the detecting signal outputted from the sensor of these various kinds is inputted, and 
the operation control section which performs various operations based on a detecting signal is 
prepared 

[0020] In the artificial ventilation equipment which is this 1st example, the detecting signal outputted 
from these two oxygen sensors and these two thermo sensors is outputted to an operation control 
section. In an operation control section, a patient's oxygen uptake is computable from two sorts of 
amounts of oxygen which computed and computed the amount of oxygen in the aforementioned 
specific temperature from the temperature detecting signal outputted from the detecting signal which 
computes the amount of oxygen in specific temperature from the temperature detecting signal 
outputted from the detecting signal outputted from the oxygen sensor in an inhalation-of-air tube, 
and a thermo sensor, and is outputted from the oxygen sensor in an expiration tube, and a thermo 
sensor. 

[0021] In the artificial ventilation equipment which is this 1st example, since the oxygen sensor and 
the thermo sensor are prepared in an inhalation-of-air tube and each expiration tube, a patient's 
respiration can be measured with time. 

[0022] As mentioned above, the amount of oxygen in the gas which circulates the inside of an 
inhalation-of-air tube and an expiration tube is detected as a relative amount by preparing an oxygen 
sensor in an inhalation-of-air tube and an expiration tube. That is, it will act the relative amount of 
the amount of oxygen consumed by the ventilation operation to the amount of oxygen in the gas sent 
out from the inhalation-of-air tube as the monitor of the percentage. 

[0023] In order to measure the absolute magnitude of the oxygen in an inhalation-of-air tube and an 
expiration tube, it is required to establish a hydrometry means. 

[0024] Although it is desirable that a hydrometry means is prepared in the position contiguous to the 
installation position of the oxygen sensor in a tube that the flow rate of the gas which circulates the 
inside of the inhalation-of-air tube with which the oxygen sensor is attached should just be attached 
in this hydrometry means in the measurable position, the hydrometry means may be prepared in the 
position distant from the installation position of an oxygen sensor. 

[0025] As a hydrometry means, a hot wire current meter, a disk type flowmeter, a differential 
pressure type flowmeter, a fluid diffusion flowmeter, a fluid oscillating flowmeter, an eddy type 
flowmeter, an ultrasonic flowmeter, a thermal-pulse flowmeter, a rolling seal formula flowmeter, etc. 
are mentioned. The flow rate of the oxygen content gas by which whether which hydrometry means of 
these is adopted circulates the inside of the position in which a hydrometry means is attached, and an 
artificial ventilation circuit, and xpiration gas, or a patient is suitably determined according to an 
adult, a child, a newborn infant, etc. 

[0026] In the artificial ventilation equipment with which the hydrometry means was established, if the 
detecting signal from the oxygen sensor in an inhalation-of-air tube and a thermo sensor and the 
detecting signal from the oxygen sensor in an expiration tube and a thermo sensor are inputted into 
an operation control section, the amount of oxygen in an inhalation-of-air tube (relative amount) will 
be converted into the amount of oxygen of specific temperature, and the amount of oxygen in an 
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expiration tube will be converted into the amount of oxygen of the same specific temperature as the 
above (relative amount). On the other hand, this operation control section computes the flow rate of 
the gas which inputs the measurement signal from the hydrometry means attached in the 
measurement signal and expiration tube which were attached in the inhalation-of-air tube from the 
hydrometry means, and computes the flow rate of the gas which circulates the inside of an inhalation- 
of-air tube from these measurement signals, and circulates the inside of an expiration tube. And this 
operation control section calculates the amount of oxygen in an inhalation-of-air tube (absolute 
value) from the relative amount of oxygen in the gas, i.e., oxygen content gas, which circulates the 
inside of an inhalation-of-air tube, and the flow rate of gas. Moreover, this operation control section 
calculates the amount of oxygen in an expiration tube (absolute value) from the relative amount of 
oxygen in the gas, i.e., expiration gas, which circulates the inside of an expiration tube, and the flow 
rate of gas. From the amount of oxygen as an absolute value in the gas which circulates the inside of 
an inhalation-of-air tube, and the amount of oxygen as an absolute value in the expiration which 
circulates the inside of an expiration tube, a patient's ventilation condition is grasped with time. 
[0027] In other examples (the 2nd example may be called) of the artificial ventilation equipment of this 
invention, an oxygen sensor and a thermo sensor are attached in an inhalation-of-air tube, and an 
oxygen sensor, a carbonic acid gas sensor, and a thermo sensor are attached in an expiration tube. 
[0028] As the aforementioned carbonic acid gas sensor, the small sensor which can output the 
concentration of the carbon dioxide gas in gas as a voltage value or current value can be mentioned. 
[0029] In the artificial ventilation equipment which is this 2nd example, the installation position of the 
oxygen sensor in an inhalation-of-air tube and the installation position of a thermo sensor are the 
same with having explained in the 1st example of the above. The installation position of the oxygen 
sensor in an expiration tube and a carbonic acid gas sensor is a proper position in the gas circulation 
way where expiration gas circulates. 

[0030] In the artificial ventilation equipment which is this 2nd example, oxygen gas or oxygen content 
gas is sent out to a patient through an endotracheal tube or a tracheotomy tube from an inhalation- 
of-air tube, and a patient's expiration is discharged through an expiration tube through an 
endotracheal tube or a tracheotomy tube. 

[0031] In the artificial ventilation equipment which is this 2nd example, an oxygen sensor acts as the 
monitor of the respiration similarly in the artificial ventilation equipment of the 1st example of the 
above. 

[0032] The carbon dioxide gas in the expiration gas which circulates the inside of an expiration tube is 
detected by the carbonic acid gas sensor, a detecting signal is outputted to an operation control 
section from a carbonic acid gas sensor, and the expiration temperature in an expiration tube is 
detected by the thermo sensor, and a temperature detecting signal is outputted to an operation 
control section from this thermo sensor. In an operation control section, the amount of carbon dioxide 
gas in the aforementioned specific temperature is computed from the temperature detecting signal 
outputted from the detecting signal outputted from the carbonic acid gas sensor in an expiration tube, 
and a thermo sensor, and it acts as the monitor of a patient's ventilation condition. 
[0033] As mentioned above, the amount measured by the oxygen sensor and the carbonic acid gas 
sensor is a relative amount. That is, since the amount of oxygen in the gas which circulates the inside 
of an inhalation-of-air tube is detected by the oxygen sensor and the amount of oxygen in the gas 
which circulates the inside of an expiration tube is detected by the oxygen sensor, the relative 
amount, for example, the percentage, or partial pressure of the amount of oxygen consumed by the 
ventilation operation will be computed by the operation control section, and will act as a monitor. 
[0034] In order to measure the absolute magnitude of the oxygen in an expiration tube and an 
inhalation-o^air tube, and the absolute magnitude of the carbon dioxide gas in an expiration tube, it is 
required to prepare a hydrometry means in an expiration tube and each inhalation-of-air tube. 
[0035] It is as having explained the installation position of this hydrometry means in the 1st example. 
Moreover, in the population respirator which has a hydrometry means, by measuring the oxygen gas in 
the expiration which passes through the inside of the expiration tube which attached the absolute 
value and this hydrometry means of the amount of oxygen in the gas which passes through the inside 
of the inhalation-of-air tube which attached this hydrometry means, and the absolute value of the 
amount of carbon dioxide gas, the absolute value of a patient's oxygen uptake can be grasped, and the 
absolute value of carbon dioxide gas can be grasped. 

[0036] The inhalation-of-air tube with which an artificial ventilation circuit sends out oxygen as the 
3rd example of the artificial ventilation equipment of this invention, and the expiration tube which 
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discharges expiration, It is formed possible [ connection of an endotracheal tube or the tube for 
tracheotomies ]. The oxygen content gas from an inhalation-of-air tube is sent out to the 
aforementioned endotracheal tube or the tube for tracheotomies. It has the connector which 
discharges expiration from an endotracheal tube or the tube for tracheotomies to an expiration tube. 
A gas sensor and a thermo sensor are prepared in the aforementioned connector. Artificial ventilation 
equipment equipped with the operation control section which computes the oxygen demand and/or 
carbon-dioxide-gas consumption as a patient's respiration and/or ventilation condition by inputting 
the detecting signal outputted from the aforementioned gas sensor and a thermo sensor is mentioned. 

[0037] As a gas sensor formed in the gas circulation space in a connector, an oxygen sensor and/or a 
carbonic acid gas sensor can be mentioned. It is as having explained the structure of an oxygen 
sensor and a carbonic acid gas sensor, and the function in the 1 st example of the above. 
[0038] In this 3rd example, if the oxygen sensor and the thermo sensor are prepared in the connector, 
the oxygen in the gas sent in in a connector from an inhalation-of-air tube, especially oxygen content 
gas will be detected by the oxygen sensor, the temperature in a connector will be measured by the 
thermo sensor, and the temperature detecting signal outputted from the detecting signal outputted 
from an oxygen sensor and a thermo sensor will be outputted to an operation control section. In an 
operation control section, the amount of oxygen in the actual temperature in the connector measured 
by the thermo sensor is converted into the amount of oxygen in specific temperature, and the amount 
of oxygen in a connector is calculated with time. Also in this 3rd example, a patient's ventilation 
condition is grasped with time. 

[0039] In this 3rd example, if the carbonic acid gas sensor and the thermo sensor are prepared in the 
connector, the carbon dioxide gas in the expiration sent in in a connector will be detected by the 
carbonic acid gas sensor, the temperature in a connector will be measured by the thermo sensor, and 
the temperature detecting signal outputted from the detecting signal outputted from a carbonic acid 
gas sensor and a thermo sensor will be outputted to an operation control section. In an operation 
control section, the amount of carbon dioxide gas in the actual temperature in the connector 
measured by the thermo sensor is converted into the amount of carbon dioxide gas in specific 
temperature, and the amount of carbon dioxide gas in a connector is calculated with time. Also in this 
3rd example, a patient's ventilation condition is grasped with time from a viewpoint of the 
concentration of the carbon dioxide gas in expiration. 

[0040] The amount of oxygen and/or the amount of carbon dioxide gas which are measured in this 
3rd example are the concentration as a relative amount. The amount of oxygen and/or the amount of 
carbon dioxide gas as absolute magnitude in expiration need to prepare a hydrometry means in either 
an "expiration tube or an expiration tube. If the flow rate detecting signal outputted from a hydrometry 
means is inputted into an operation control section, in an operation control section, the amount of 
oxygen and/or the amount of carbon dioxide gas as an absolute value in expiration will be measured 
from the flow rate of expiration, the amount of oxygen, and/or the amount of carbon dioxide gas. If it 
has a hydrometry means, the amount of oxygen and/or the amount of carbon dioxide gas which are an 
absolute value will be grasped with time, and it will act as the monitor of a patient's ventilation 
condition. 

[0041] The inhalation-of-air tube with which an artificial ventilation circuit sends out oxygen as the 
4th example of the artificial ventilation equipment of this invention, The expiration tube which 
discharges expiration, and an endotracheal tube or the tube for tracheotomies, It is formed possible 
[ connection of the aforementioned endotracheal tube or the aforementioned tube for 
tracheotomies ]. And the oxygen content gas from the aforementioned inhalation-of-air tube is sent 
out to the aforementioned endotracheal tube or the aforementioned tube for tracheotomies. It comes 
to have the connector which discharges expiration from the aforementioned endotracheal tube or the 
aforementioned tube for tracheotomies to an expiration tube, the aforementioned endotracheal tube 
or th aforementioned tube for tracheotomies With the edge combined with the aforementioned 
connector, the artificial ventilation equipment which comes to prepare a gas sensor and a thermo 
sensor in the gas-stream path of the edge of an opposite side is mentioned. 

[0042] In this 4th example, a patient's respiration and/or ventilation condition may be supervised with 
time similarly in the 3rd example of the above by oxygen uptake and/or the amount of carbon dioxide 
gas. If the hydrometry means is prepared in either the inhalation-of-air tube or the expiration tube, 
the absolute value of oxygen uptake and/or the amount of carbon dioxide gas can be grasped. 
[0043] As the 5th example of the artificial ventilation equipment of this invention, with the connector 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



03/11/13 



6/11 v 

which connects an endotracheal tube or the tube for tracheotomies to an inhalation-of-air tube, an 
expiration tube, and an inhalation-of-air tube and an expiration tube, the humidity sensor prepared all 
over the artificial ventilation circuit, the gas sensor formed in the aforementioned artificial ventilation 
circuit and a thermo sensor, if it requires, the artificial ventilation equipment which comes to have a 
hydrometry means will be mentioned. 

[0044] In this 5th example, since the humidity sensor is prepared, the oxygen content gas which has 

the moderate humidity which does not give a damage to a patient's lung is sendable. 

[0045] When equipping either the expiration tube in the artificial ventilation equipment of this 

invention, and an inhalation-of-air tube with a gas sensor and a thermo sensor, it is desirable to use 

the sensor module which comes to include a gas sensor and a thermo sensor in one. 

[0046] A sensor module has the edge which can connect with a shell, has the pipe structure which is 

opening for free passage the ends which are open for free passage from an end to the other end, and 

equips the interior of the pipe structure with a humidity sensor if needed by the gas sensor, the 

thermo sensor, and the case. 

[0047] 

[Example] 

(Example 1) This example 1 is an example which comes to prepare the gas sensor and thermo sensor 
which consist of an oxygen gas sensor and a carbonic acid gas sensor in an endotracheal tube. 
[0048] Drawing 1 is explanatory drawing showing the artificial ventilation circuit in the artificial 
ventilation equipment which is one example of this invention. 

[0049] As shown in drawing 1 , the artificial ventilation circuit 1 in artificial ventilation equipment has 
the inhalation-of-air tube 2, the expiration tube 3, a connector 4, and an endotracheal tube 5. 
[0050] The inhalation-of-air tube 2 is a tube which sends oxygen into a patient. In this case, in order 
to send in oxygen through this inhalation-of-air tube 2 in order to make a patient respire artificially, 
and to apply anesthesia to a patient, the anesthetic gas containing oxygen may be sent in through this 
inhalation-of-air tube 2. 

[0051] In the case of which, the end of the inhalation-of-air tube 2 is connected to an anesthetic-gas 
supply means (not shown) to contain the oxygen-enrichment gas supply means (not shown) or 
anesthetic gas which supplies the oxygen-enrichment gas for oxygen content gas, for example, 
artificial ventilation, and oxygen gas, it connects with the other end of the inhalation-of-air tube 2 at 
the aforementioned connector 4, and a humidifier 6 is infixed at the pars intermedia of the inhalation- 
of-air tube 2. It is attached in this inhalation-of-air tube 2, the heating means (not shown), for 
example, the heat wire, which heats the gas which circulates the inside of the expiration tube 2 to 
predetermined temperature. 

[0052] The inhalation-of-air tube 2 is formed by the usually flexible member. The inhalation-of-air 
tube 2 is formed considering an oxygen-enrichment gas supply means or from an anesthetic-gas 
supply means to the connector 4 as one circulation way. 

[0053] The expiration tube 3 is a tube which discharges a patient's expiration. It connects with an 
exhaust air means to discharge expiration at the end of this expiration tube 3, and the other end of 
the expiration tube 3 is connected to the aforementioned connector 4. Moreover, the water trap 7 
which prevents that the moisture in expiration circulates for an exhaust air means is infixed in the 
pars intermedia of this expiration tube 3 by carrying out the trap of the moisture in expiration. 
[0054] The expiration tube 3 is formed by the usually flexible member. The expiration tube 3 is formed 
considering from the connector 4 to an exhaust air means as one circulation way. 
[0055] Usually, the point of the aforementioned inhalation-of-air tube 2 and the aforementioned 
expiration tube 3 are connected to this connector 4 impossible [ desorption ]. 

[0056] The aforementioned endotracheal tube 5 is a shell which sends out oxygen content gas to a 
patient, and discharges a patient's expiration in the expiration tube 3. The aforementioned connector 
4 is equipped with the end of this endotracheal tube 5 possible [ desorption ], and the other end of 
this endotracheal tube 5 is inserted in a patient's mouth and/or nose. In addition, although a part is 
supposed and the endotracheal tube 5 is adopted, depending on a patient's condition, in the state 
which forms the artificial ventilation circuit 1 in this example where the patient resulted impossible 
[ spontaneous respiration ], for example, it replaces with an endotracheal tube 5 and a connector 4 is 
equipped with a tracheotomy tube. 

[0057] In this example, as shown in drawing 2 , the oxygen sensor 8, the thermo sensor 9, and the 
carbonic acid gas sensor 1 0 are formed in the endotracheal tube 5. 

[0058] The aforementioned endotracheal tube 5 is inserted from a mouth or a nose. This endotracheal 
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tube 5 is formed with vinyl chloride, silicone rubber, etc. 

[0059] From the point of an endotracheal tube 5, the aforementioned thermo sensor 9, an oxygen 
sensor 8, and the carbonic acid gas sensor 10 are arranged in the position of predetermined distance, 
respectively, and are arranged in it. By being arranged in the position of the same distance, it is 
because an oxygen sensor 8 and the carbonic acid gas sensor 10 can detect the temperature in the 
position which detects oxygen gas and carbon dioxide gas by the thermo sensor 9. When the thermo 
sensor 9, the oxygen sensor 8, and the carbonic acid gas sensor 10 are arranged in the position of 
distance which is different from the point of an endotracheal tube 5, respectively, a thermo sensor 9 
will measure temperature which is different from the temperature in the position where the carbonic 
acid gas sensor 10 detects carbon dioxide gas again in different temperature from the temperature in 
the position where an oxygen sensor 8 detects oxygen, and it may be able to stop being able to 
detect the exact amount of oxygen, and the amount of carbon dioxide gas. In addition, the amount of 
oxygen can be shown as an oxygen density or oxygen tension, and the amount of carbon dioxide gas 
can be shown as carbon-dioxide-gas concentration or carbon dioxide partial pressure here. These 
concentration and a partial pressure are relative amounts, and are not absolute magnitude. 
[0060] The position where the aforementioned thermo sensor 9, an oxygen sensor 8, and the carbonic 
acid gas sensor 10 are put side by side is usually in 50-1 50mm distance from nose-of-cam opening of 
an endotracheal tube 5. It is because the flow of the expiration which flows in an endotracheal tube 5, 
or the inhalation of air which flows out of the inside of an endotracheal tube 5 may be unable to be 
disturbed and an oxygen sensor 8 and the carbonic acid gas sensor 10 may be unable to detect 
oxygen and carbon dioxide gas correctly, if the thermo sensor 9, the oxygen sensor 8, and the 
carbonic acid gas sensor 1 0 are arranged in the position more distant than 50mm from nose-of-cam 
opening of an endotracheal tube 5. These sensors are formed in the position of about 150mm for 
enabling it to measure on real time from nose-of-cam opening of an endotracheal tube 5. 
[0061] A thermistor is used for a thermo sensor 9. The electric conduction line 1 1 is connected to 
the thermo sensor 9, and this electric conduction line 1 1 is pulled out outside from the inside of an 
endotracheal tube 5, and is made to meet by the superficies of an endotracheal tube 5. 
[0062] As this oxygen sensor 8, a galvanic cell formula oxygen sensor and a Clark-cell formula oxygen 
sensor can be used. In this invention, a galvanic cell formula oxygen sensor is desirable. A metal with 
a galvanic cell formula oxygen sensor effective in the electrochemical reduction of oxygen, and the 
positive electrode which has noble metals (suitably gold) or a metallic oxide preferably, With the 
negative electrode which has base metal (suitably lead), for example, a sodium hydroxide, When it 
comes to have the electrolytic solutions, such as solution, such as a potassium hydroxide, or an 
acetic acid, alkali metal, or a mixed-water solution with the acetate of ammonia, and fixed resistance 
is connected between the aforementioned positive electrode and a negative electrode It is a sensor 
using linearity being between the current and the oxygen densities which flow there. The sensor of 
various kinds of modes is proposed by this galvanic cell formula oxygen sensor, and although put in 
practical use, all can be used for this invention without a limit. But it is good to adopt a small galvanic 
cell formula oxygen sensor when [ required ] equipping the interior of the nose of cam of an 
endotracheal tube 5 with an oxygen sensor 8. 

[0063] As shown in drawing 3 , in order to improve renewal of a front face of expiration and inhalation 
of air, as for the suitable oxygen sensor 8 which is a galvanic cell formula oxygen sensor and which 
was converted small, it is good that it is a thin tabular. And the thin board or thin sheet of the base 
metal as a negative electrode 12, for example, lead, with which this oxygen sensor 8 was arranged in 
the bottom of a container, The retainer layer 13 which comes to sink into the fiber porous body, for 
example, the paper, or nonwoven fabric arranged on this negative electrode 12 in the electrolytic 
solution, The charge collector 14 which consists of a conductive carbon paper or conductive carbon 
felt contacted and arranged on this retainer layer 1 3, It comes to have the thin board or thin sheet of 
the noble metals as a positive electrode 15 contacted and arranged by the charge collector 14, for 
example, gold, and the oxygen diffusion shell 16 which covers opening of the aforementioned container 
so that it may stick to this positive electrode 1 5 and this may be covered. In addition, in drawing 3 , 
what 1 7 shows is a container which holds the aforementioned negative electrode 1 2, the retainer 
layer 13, a charge collector 14, a positive electrode 15, and the oxygen diffusion shell 16. 
[0064] In addition, the retainer layer 1 3 is a layer which sinks in the electrolytic solution. Instead of 
the retainer layer 1 3 which comes to sink into the aforementioned fiber porous body in the 
electrolytic solution, the electrolyte of a gel is also employable. When the electrolyte of a gel is used, 
it becomes unnecessary to use a fib r porous body. 
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[0065] As the acid electrolytic solution, preferably, I. is preferably contained in 0.08-0.1 mols /, and 
pH can mention 4-7, and the electrolytic solution which it comes to adjust to 5.8-6 preferably a 1 -6 
mols [/I. ] acetic acid 2-4 mols [ I. ] /and 0.05-0.5 mols [/I. ] lead acetate 3-5 mols [ I. ] /and a 1-5 
mols [/I. ] potassium acetate, for example. 

[0066] The retainer layer 1 3 and a charge collector 14 do not have a limit, especially as long as the 
function can be achieved. 

[0067] The film which consists of a film which there will be no limit especially if it is the resin film 
which has the function to make oxygen penetrate, as the aforementioned oxygen diffusion shell 1 6, for 
example, consists of polyolefines, such as polyethylene and polypropylene, and a fluororesin can be 
mentioned. The film which consists of a film which consists of a fluororesin, and a polyolefine is 
desirable. 

[0068] The galvanic cell formula oxygen sensor as an oxygen sensor 8 is equipped with negative 
electrodes, such as platinum, positive electrodes, such as silver saltHzed silver, the electrolytic 
solutions, such as potassium chloride solution, and oxygen transparency films, such as a polyethylene 
film, is immersed in the aforementioned positive electrode and a negative electrode into the 
electrolytic solution which touches the aforementioned oxygen transparency film, and measures the 
amount of oxygen gas with the current value which flows between a positive electrode and a negative 
electrode. 

[0069] The electric conduction line 11 is pulled out from the positive electrode 15 and negative 
electrode 12 of this oxygen sensor 8, and these electric conduction line 1 1 is pulled out outside from 
the inside of an endotracheal tube 5, and is made to meet by the superficies of an endotracheal tube 

5. 

[0070] As a carbonic acid gas sensor 10, a SEBARINGU house type electrode can be used suitably. 
This SEBARINGU house type electrode is a composite electrode which made pH glass electrode and 
the Ag/AgCI electrode the couple. In addition, it is also suitable to adopt the carbonic acid gas sensor 
which used ISFET (Ion Sensitive Field Effective Transistor) as a carbonic acid gas sensor 10. 
[0071] The electric conduction line 1 1 is pulled out from this carbonic acid gas sensor 10, and these 
electric conduction line 1 1 is pulled out outside from the inside of an endotracheal tube 5, and is 
made to meet by the superficies of an endotracheal tube 5. 

[0072] As shown in drawing 4 , the detection signal outputted, respectively is outputted to the 
operation control section 18 in a monitor through the electric conduction line 1 1 from the 
aforementioned thermo sensor 9, an oxygen sensor 8, and the carbonic acid gas sensor 10. 
[0073] The temperature detection signal with which this operation control section 18 is outputted 
from a thermo sensor 9, The oxygen detection signal outputted from oxygen SANSA 2 and the 
carbon-dioxide-gas detection signal outputted from the carbonic acid gas sensor 10 are inputted. For 
example, the AD translation of the data is sampled and carried out for every predetermined-time 
interval, for example, the amount of oxygen and the amount of carbon dioxide gas are computed 
based on a calibration curve, and data are stored in the memory which does not memorize and 
illustrate the correspondence relation between temperature, its amount of oxygen, and the amount of 
carbon dioxide gas. The data calculated by this operation control section 18 are outputted to the 
output means 19, for example, a CRT monitor, an XY plotter, etc. 

[0074] This operation control section 18 can call the data stored in memory according to instructions 
by the input means which is not illustrated, and can output the data of a past fixed period now. 
[0075] Furthermore, the monitoring function which supervises whether the threshold about the 
amount of oxygen and the amount of carbon dioxide gas is held, and the amount of oxygen and the 
amount of carbon dioxide gas which were measured exceed the threshold can also be given to this 
operation control section 18. The warning means of which complains to visual senses, such as an 
alarm lamp, and it complains to acoustic senses, such as beep sound or beep sound voice, as an 
external device when this operation control section 18 is equipped with the aforementioned 
monitoring function is established, and when the amount of oxygen and/or the amount of carbon 
dioxide gas exceed a threshold, an alarm can be emitted by the warning means by outputting an alarm 
signal to the aforementioned warning means from the operation control section 18. 
[0076] The artificial ventilation equipment of composition has the following operations above. 
[0077] An oxygen sensor 8 detects the oxygen in mixed gas in the case of passage of inhalation of air. 
That is, in the oxygen sensor 8 which has the structure shown in drawin g 3 , if inhalation of air passes 
through the inside of an endotracheal tube 5, oxygen will penetrate the inside of an oxygen 
transparency film, and oxygen will arrive at a positive electrode 15. Electrolytic reduction of the 
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oxygen is carried out in this positive electrode 15, and the current which is proportional to the 
amount of oxygen under inhalation of air between a positive electrode 15 and a negative electrode 12 
flows. The generated current is taken out through the electric conduction line 1 1, it calculates by the 
operation control section 18, and the amount of oxygen is determined. On the other hand, in a thermo 
sensor 9, the temperature of expiration and inhalation of air is measured with high degree of accuracy, 
and a temperature detection signal is outputted through the electric conduction line 1 1 from a thermo 
sensor 9. A temperature detection signal is memorized as temperature within the operation control 
section 18 at the time of measurement of the aforementioned oxygen sensor 8. Moreover, the amount 
of oxygen measured by the oxygen sensor 8 and temperature measured by the thermo sensor 9 are 
made a set, and it memorizes. The data about the amount of oxygen are outputted to the output 
means 1 9 as oxygen tension or an oxygen density if needed. 

[0078] The amount of carbon dioxide gas and the amount of oxygen gas in a patient's expiration are 
measured by the oxygen sensor 8 and the carbonic acid gas sensor 10. If the amount of oxygen in 
expiration is measured, an operation is possible for the amount of oxygen gas under inhalation of air 
to a patient's oxygen demand at the aforementioned operation control section 18. Moreover, a 
patient's amount of carbon dioxide gas is measured by the carbonic acid gas sensor 10, and a 
patient's ventilation condition is supervised. 

[0079] When this artificial respiration equipment is used as mentioned above, and the amount of 
oxygen under a patient's inhalation of air (oxygen tension, oxygen density) can be measured or 
supervised on real time and it makes a patient attract the mixed gas of for example, anesthesia gas 
and oxygen gas by this, the amount of oxygen in the aforementioned mixed gas can be adjusted 
proper. Moreover, since the amount of carbon dioxide gas in expiration can be measured, a patient's 
ventilation condition can also be supervised on real time. 

[0080] The artificial respiration equipment concerning the aforementioned example is suitably used, 
not only when making a patient attract the mixed gas of anesthesia gas and oxygen gas, but when 
respiring artificially to a patient. 

[0081] When using it for artificial respiration, the oxygen content gas which has the predetermined 
amount of oxygen is supplied to a patient as inhalation of air through this artificial respiration 
equipment. The amount of oxygen in mixed gas is supervised by the oxygen sensor 8 on real time. A 
patient's expiration is taken out through this artificial respiration equipment. The carbonic acid gas 
sensor 10 supervises a patient's ventilation condition. An oxygen sensor 8 supervises the amount of 
oxygen in expiration on real time, and a patient's oxygen demand is supervised on real time from the 
amount of oxygen under inhalation of air, and the amount of oxygen in expiration. 
[0082] As mentioned above, although the example of this invention was explained, it cannot be 
overemphasized that this invention is not limited to the aforementioned example and can perform a 
design change variously within the limits of the summary of this invention. 
[0083] Outside it can use a galvanic cell formula oxygen sensor [ as / in the aforementioned 
example ] as an oxygen sensor 8 in this invention, a Clark-cell formula oxygen sensor can also be 
used. But a galvanic cell formula oxygen sensor is desirable from a viewpoint of precision and the 
ease of dealing with it. 

[0084] As long as it has the structure which is equipped with base metal, for example, lead, as a 
negative electrode by making noble metals, for example, gold, into a positive electrode as a galvanic 
cell formula oxygen sensor, and comes to have the acid electrolytic solution between a positive 
electrode and a negative electrode, there is no limit especially in the structure, and it can apply 
suitable for this invention. 

[0085] a tabular as shown in drawing 3 as a form of the oxygen sensor 8 in this invention — it is — 
you may be a pillar object as not restricted but shown in drawing 5 

[0086] The thin board or thin sheet of the base metal as negative-electrode 8b, for example, lead, 
with which the oxygen sensor 8 shown in drawing 5 was arranged in the bottom of cylinderHike- 
object-with-base-like container 8a, Retainer layer 8c which comes to sink into the paper or the 
nonwoven fabric arranged so that this negative-electrode 8b might be contacted in the acid 
electrolytic solution, 8d of charge collectors which consist of the conductive carbon paper or 
conductive carbon felt contacted and arranged in this retainer layer 8c, It comes to have 8f of oxygen 
diffusion shells which cover opening of the aforementioned container so that it may stick to the thin 
board or thin sheet of the noble metals as positive-electrode 8e contacted and arranged by 8d of the 
charge collector, for example, gold, and this positive-electrode 8e and this may be covered. The 
oxygen sensor 8 of the shape of this cylinder turns the circular end face to opening of the tube 5 in a 
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trachea, and is arranged. 

[0087] As artificial respiration equipment of this invention, the mode which forms an oxygen sensor 8 
and a thermo sensor 9 in nose-of-cam opening of the tube 5 in a trachea can be mentioned. Artificial 
respiration equipment equipped with the oxygen sensor 8 and the thermo sensor 9 can supervise a 
patient's oxygen density, oxygen tension, an oxygen demand, etc. on real time. 
[0088] Moreover, the mode which forms the carbonic acid gas sensor 10 and a thermo sensor 9 in 
nose-of-cam opening of the tube in a trachea can be mentioned as artificial respiration equipment of 
this invention. According to this mode, a patient's ventilation condition can be supervised on real time. 

[0089] In this example, a hydrometry means can be established near the arrangement part of the 
oxygen sensor and carbonic acid gas sensor of the tube in a trachea. By establishing a hydrometry 
means, it can act as the monitor of the amount of carbon dioxide gas as a relative value which could 
act as the monitor of the amount of oxygen gas as a relative value measured by the oxygen sensor in 
the absolute value, and was measured with the carbonic acid gas sensor in an absolute value. 
[0090] (Example 2) This example starts the artificial respiration equipment which comes to prepare 
the gas sensor which consists of an oxygen sensor and a carbonic acid gas sensor, and a thermo 
sensor in a connector. 

[0091] As shown in drawing 6 , the artificial ventilation equipment concerning this example has the 
inhalation-of-air tube 2, the expiration tube 3, a connector 4, an endotracheal tube 5, the operation 
control section that is not illustrated, and the output means which is not illustrated. 
[0092] The 1 st tube connection 21 by which this connector 4 is inserted in end opening of an 
endotracheal tube 5 at the end section of the connector main part 20, It has the 2nd tube connection 
22 and the 3rd tube connection 23 which separated to the two forks prepared in the other end of the 
connector main part 20. It has the breakthrough which is open for free passage to edge opening of 3 
tube connection 23. the [ edge opening of edge opening of the aforementioned 1st tube connection 21 
to the aforementioned 2nd tube connection 22, and ] — It reaches 2nd tube connection 22 from the 
1st tube connection 21, and a series of gas-stream paths are formed to the 3rd tube connection 23. 
This 2nd tube connection 22 is inserted in edge opening of the inhalation^of-air tube 2, and the 3rd 
tube connection 23 is inserted in edge opening of the expiration tube 3. 

[0093] An oxygen sensor 24, the carbonic acid gas sensor 25, and a thermo sensor 26 are arranged, 
an electric conduction line (not shown) is combined with each sensor, respectively, and the electric 
conduction line is connected to an operation control section so that the aforementioned gas-stream 
path may be attended in a connector 4. 

[0094] The operation control section and the output means are the same in the aforementioned 
example 1. 

[0095] If the oxygen sensor, the carbonic acid gas sensor, and the thermo sensor are prepared in the 
connector, the oxygen content and carbon-dioxide-gas content under expiration and inhalation of air 
can be measured and supervised on real time similarly in the aforementioned example 1 . 
[0096] If the hydrometry means is established in this connector, they can act as a monitor similarly in 
the aforementioned example 1 , being able to use the amount of oxygen gas, and the amount of carbon 
dioxide gas as an absolute value. 

[0097] In the artificial ventilation equipment concerning this example 2, the alarm function same in the 
aforementioned example 1 can be given to an operation control section, and the effect same in 
Example 1 is done so. 

[0098] (Example 3) This example 3 is related with the artificial ventilation equipment which prepares 
an oxygen sensor and a thermo sensor in an inhalation-of-air tube, and comes to prepare an oxygen 
sensor, a carbonic acid gas sensor, and a thermo sensor in an expiration tube. 

[0099] The artificial ventilation equipment concerning this example 3 has an inhalation-of-air tube, an 
expiration tube, a connector, an endotracheal tube, an operation control section, and an output 
means. 

[0100] In this example 3, as shown in drawing 7 , the sensor module 20 is infixed in the middle of the 
inhalation-of-air tube 2. 

[0101] This sensor module 30 equips the ends of the main part 31 of a module with the connection 32 
which can be inserted in the edge of the inhalation-of-air tube 2, and it comes to arrange the oxygen 
gas sensor 34 and thermo sensor 35 which the gas-stream through-hole 33 came to penetrate to the 
connection 32 of another side, and have been arranged in the aforementioned gas-stream through- 
hole 33 in the abbreviation center section of the main part 31 of a module from one connection 32. In 
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addition, in drawin g 7 , the connector for outputting the electrical signal outputted from the 
aforementioned oxygen gas sensor 34 is shown by 36, and the connector for outputting the electrical 
signal outputted from the aforementioned thermo sensor 35 is shown by 37. 
[0102] In this example 3, the sensor module same in the middle of as being infixed in the 
aforementioned inhalatibn-of-air tube and a carbonic acid gas sensor are infixed. [ an expiration 
tube ] 

[01 03] The amount of oxygen under inhalation of air is measured by the oxygen sensor prepared in 
the expiration tube, the amount of oxygen in expiration is measured by the oxygen sensor prepared in 
the expiration tube, and the oxygen demand in a patient is grasped by real time from the amount of 
oxygen in expiration, and the amount of oxygen under inhalation of air. Moreover, the amount of 
carbon dioxide gas which a patient discharges with a carbonic acid gas sensor is grasped by real tim . 

[01 04] By the way, when forming an oxygen sensor and/or a carbonic acid gas sensor for a gas 
sensor in an inhalation-of-air tube and an expiration tube, it is good to make an integrator infix in an 
expiration tube. An expiration retention-of^gas tub can be mentioned as an integrator. As for the 
arrangement position of an integrator, between the connectors and carbonic acid gas sensors in an 
expiration tube is desirable. By forming an integrator, although the average of the amount of oxygen 
and the amount of carbon dioxide gas is calculated, it is convenient. 

[0105] If the hydrometry means is prepared in the inhalation-of-air tube and the expiration tube also 
in this example, the measurement surveillance of the absolute magnitude of the carbon dioxide gas in 
the expiration which passes through the inside of the amount of oxygen as absolute magnitude in the 
oxygen content gas as inhalation of air which passes through the inside of an inhalation-of-air tube, 
and an expiration tube can be conjointly carried out with measurement by the oxygen sensor and the 
carbonic acid gas sensor on real time. 
[01 06] 

[Effect of the Invention] According to this invention, the concentration of the gas under a patient's 
expiration and inhalation of air, i.e., oxygen, and/or carbon dioxide gas, partial pressure, and a content 
can be measured on real time, and the artificial ventilation equipment which can supervise a patient's 
respiration and/or ventilation condition on real time can be offered. According to this invention, since 
the respiration and/or a ventilation state can be supervised for every patient, it can deal with 
treatment, anesthesia, or artificial ventilation suitable for the patient etc. 

[0107] According to this invention, the gas which has moderate humidity can be supplied without 
applying a burden to a patient's lung, moreover, the concentration of the gas under a patient's 
expiration and inhalation of air, i.e., oxygen, and/or carbon dioxide gas, partial pressure, and a content 
can be measured on real time, and the artificial ventilation equipment which can supervise a patient's 
respiration and/or ventilation condition on real time can be offered. According to this invention, since 
the respiration and/or a ventilation state can be supervised for every patient, it can deal with 
treatment, anesthesia, or artificial ventilation suitable for the patient etc. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 



[Drawing 2] 




[Drawing 5] 
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